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Amplitudes for boson-boson and fermion-boson interactions are calculated in the 
second order of perturbation theory in the Lobachevsky space. An essential in- 
gredient of the used model is the Weinberg's 2(2j + 1) component formalism for 
describing a particle of spin j, recently developed substantially. The boson- boson 
amplitude is then compared with the two-fcrmion amplitude obtained by Skachkov 
long ago on the ground of the hamiltonian formulation of quantum field theory on 
the mass hyperboloid, p^ — p 2 = M 2 , proposed by Kadyshevsky. The parametri- 
zation of the amplitudes by means of the momentum transfer in the Lobachevsky 
space leads to same spin structures in the expressions of T matrices for the fermion 
and the boson cases. However, certain differences are found. Possible physical ap- 
plications are discussed. 



The scattering amplitude for the two-fermion interaction had been obtained 
in the Lobachevsky space in the second order of perturbation theory long ago, 
ref. [la,Eq.(31)]: 
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g v is the coupling constant. The treatment is based on the use of the formalism 
of separation of Wigner rotations and parametrizationjpf currents by means of 
the Pauli-Lyuban'sky vector, developed in the sixties. □ The quantities 
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are the components of the 4- vector of momentum "half-transfer" . This concept 
is closely connected with a notion of the half- velocity of a particle. The 4- vector 
A,: 

A = A p 1 q = q(-)p = q-l( qo -^-^) , (2) 
1 m po + m 
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A = (A; 1 <z) = (q QPa - q- p)/m = \jm> + A 2 (3) 

could be regarded as the momentum transfer vector in the Lobachevsky space. 
The amplitude (|l|) has been successfully applied for describing bound states 
of two fermions in the framework of the Kadyshevsky version of the quasipo- 
tential approach. Moreover, the use of the Shapiro 13 technique of expansion 
in the plane-waves on hyperboloid and of the supplementary series of unitary 
representations of the Lorentz group led Prof. Skachkov to the very interest 
model of the quark confinement. □ 

In order to obtain the 4-vector current for the interaction of a Joos- 
Weinberg j = 1 bosorL-adth the external 4-potential field one can use the 
known formulas of refs.uu, which are valid for any spin: 

U°(p)=S i} U°{Q) , S^S^S^-I^D' 7 {V-\A p ,q)} , (4) 

W,{f)-D J {V-\A p ,q)} = D J {V-HA P , q )}-[w,(q) - 

(5) 

q»Wv(p)-D J {V- 1 (A p ,q)} = -D J {V-\Kv,q)}-^WM . (6) 

W,j, is the Pauli-Lyuban'sky 4-vector of relativistic spin; the matrix 
D J {V~ 1 (A p , g)} is the matrix of the Wigner rotation for spin j. 

Thus, we come to the 4-current vector for a j = 1 Joos- Weinberg boson: 

3?&®$ = -g<|(p+g)M ( i+ M ( (i + M) 
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Let us note an interesting feature. The 6-spinors U(p) and V(p) in the old 
Weinberg formulation do not form a complete set: 

^{um(p)+mm} = ( sz ii sz i sp ^ sp ) • (u) 



But, if regard V(p) = jsV(p) one can obtain the complete set. Fortunately, 
V(0)U(Q) = , what permits us to keep the parametrization 
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As a matter of fact, this definition of negative-energy spinors follows from 
the explicit construct of the theory of the Bargmann-Wightman-Wigner type, 
which has been proposed by Ahluwalia,El and it presents itself a generalization 
(and a correction) of the Joos- Weinberg model. 

As a result we obtain the amplitude for interaction of two j = 1 Joos- 
Weinberg particles, mediated by the vector potential: 
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We have assumed gs — gv — gT above, what is motivated by group-theoretical 
reasons. The expression ( p^ ) reveals the advantages of the 2(2j + l)- formalism, 
since it looks like the amplitude for interaction of two spinor particles within 
the substitutions 1/[2M(A — M)} =>■ 1/A 2 and J a. Calculations hint 
that many analytical results produced for a Dirac fermion could be applicable 
for describing a 2(2j + 1) particle. Nevertheless, it is required adequate expla- 
nation of the obtained difference. The reader could note: its origin lies at the 
kinematical level. Free-space (without interaction) Joos- Weinberg equations 
admit acausal tachyonic solutions, e.g., ref. □. "Interaction introduced in the 
massive Weinberg equations will couple to both the causal and acausal solu- 
tions and thus cannot give physically reasonable results" . However, let us not 
forget that we have used the Tucker-Hammer approach, indeed, that does not 
possess tachyonic solutions. 

In the straightforward manner we also obtain amplitudes for interactions: 
1) spin-0 boson and spin-1/2 fermion; 2) spin-0 boson and spin-1 Joos- 
Weinberg boson; 3) spin-1/2 fermion and spin-1 Joos- Weinberg boson. 
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Like the previous ones the Wigner rotations are separated out and all spin 
indices are "re-setted" on the momentum-p. The detailed discussion of the 
presented topics could be found in refs.LJtllj. 
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